Amendments to the Claims 




aim 1 (Currently Amended). An apparatus for pertoratmg a" 
tubular structure, the apparatus comprising: 

a housing having a first end defining an inlet J the housing being 
supportable at a selected position in theAubular structure and 
defining an operating fluid flow path beginning with the inlet; 
a perforating assembly in the housing, /the perforating assembly 
comprising a piercing member supported for movement firom a 
first position within the housing to a second position in which a 
portion of the piercing member is extendable through the tubular 
structure forming a perforation therein, wherein the piercing 
member comprises a fluid flow path; 
wherein the perforating asi^embly defines a fluid flow path continuous 
with the operatin^fluid flow path through the housing and the 
fluid flow path in the piercing member so that when the piercing 
member is i^the second position a continuous flow path is formed 
between/the inlet of the housing and the portion of the piercing 
member that this extendable through the tubular structure; md 
a seal assembly comprising an elastic seal adapted to provide a seal 
between the inside of the tubular structure outside the apparatus 
and the fluid flow paths in the housing, the piercing member and 
the perforating assembly of the apparatus: and 
.ajcontrol-assembly- adapted Jo xontrol mo vement of the pjg^ingjn^^ 
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^•^Ciai m 2 (Original) . — lh£.^2§I2t!fs of claim 1 wherein the first end of the 
housing is adapted for connection to an elongate conduit extending fromon&^d of the 
tubular structure so that the conduit is continuous with the inlet of the housing. 

Claim 3 (Currently Amended). The apparatus of claim 2 wherein the 
apparatus further comprises a releasable lock assembly operable by rotation of the 



elongate conduit between a locked^ position^ in which the elongate conduit is fixed 
relative to the housing, and an unlocked position, in which the elongate conduit is axially 
movable relative to the housing. 

Claim 4 (Currently amended). The apparatus of claim 3 further 
comprising a friction member on the housing size^to frictionally engage the tubular 
structure as the teel a pparatus is pushed through the tubular structure. 

Claim 5 (Original). The appar^s of claim 4 wherein the friction 
member is a bow-spring centralizer. 

Claim 6 (Currentl^jAmended). The apparatus of claim 3 wherein 
the perforating assembly comprises a cylinder, wherein the piercing member is slidably 

supported in the cylinderj'^herein the perforating assembly further comprises a first 

/ 

fluid-driven piston^/ the cylinder for driving the movement of the piercing member, 
wherein the apparatus further comprises a pressurized fluid reservoir fluidly connected to 
the cylinder^so that when the reservoir is filled with pr e ssur e d pressurized fluid the fluid 
can driye the piston, and wherein the control assembly comprises a valve adapted to 



c^n^Lthe-flow of pressurized fluid from the reservoir to the cylindSFT 
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" (Jlaiiu / (Cuiiently-amettded): The-apparatus-o^elaim 6 furth e r 

comprij^ing wherein the seal assembly comprises a setting/pack-off assembly adapted to 
secure the apparatus at the selected position in the tubular structur^/the setting/pack-off 
assembly comprising: 

a back-up plate sized to engage the tubular striicture and movable in a first 
direction from a retracted position'm^ which the back-up plate does 
not engage the tubular structure to an extended position in which 
the back-up plate engageS/the tubular structure; 
a cylinder supported in the housing; 

a fluid-driven piston sealingly slidable within the cylinder and dividing the 

cylinder into a first chamber and a second chamber; 
a stem extending bety^een the back-up plate and piston and; 
wherein the first chamber of the cylidn e r cylinder is fluidly connected to 
the pressurized fluid reservoir to push the piston in the first 
1 5 direction when the reservoir contains pressurized fluid; and 

wherein the valve controls the flow of fluid from the fluid reservoir to the cylinder of the 
setting/pack-off assembly. 



Claim 8 (Currently amended). The apparatus of claim 7 wherein the 
housing is cylindrical defining a sidewall, wherein the piercing member extends radially 
through the si^ewall, wherein the back-up plate extends radially from the sidewall of the 
housing m/is positioned to move opposi ngly o pposingly to the piercing member, and 
wherein^e s e tting/pack off ass e mbly fixrther elastic seal comprises a ring shaped packer 
on the sidewall opposite the back-up plate. 




Claim 9 (Currently Arnended);— — —The^apparatus of claim 7 wherein the 
piercing member comprises a base and is movable from the second position to athird 
position in which the base is extendable through the perforation made by the piercing 
member to occlude the perforation, wherein first piston of the perforating as^mbly 
comprises a recess, wherein the perforating assembly further comprises a second fluid- 
driven piston slidably receivable in the recess for driving movement of the piercing 
member from the second position to the third position, wherein the/recess is fluidly 
connected to the pressurized fluid reservoir so that when the res^oir is filled with 
pr e ssur e d pressurized fluid the fluid can drive the movement^ the second piston, and 
lO wherein the valve is adapted to control the flow of fluid from the reservoir to the recess. 



Claim 10 (Original). The apparatus of^ claim 9 wherein the valve 



compnses: 



a valve body having a tubular sidewall defining a longitudinal 

/ 

throughbore, wherein me sidewall comprises a first inlet fluidly 

/ 

5 connected to the pressurized fluid reservoir, and a plurality of 

/ 

longitudinally spaced-apart outlets, a first one of the plurality of 

/ 

outlets fluidly connected to the first chamber of the cylinder of the 

/ 

setting/pack-off assembly to drive the piston in the first direction, a 
secwiQ one of the plurality of outlets fluidly connected to the 
10 cylinder of the perforating assembly to drive the movement of the 

first piston, a third one of the plurality of outlets fluidly connected 
to the cylinder of the perforating assembly to drive the movement 



- a c lftftvp^paling ly sUdable inside the throtighbore of the valve body; 




15 ^— ^ / wherein the sleeve comprises an outer wall, an inner wall, an annular 

space therebetween, a fluid inlet in the outer wall in fluid 
communication with the annular space, and a plurality of outlets in 
the outer wall in fluid communication with the annular spate, each 
one of the plurality of outlets corresponding to a respective one of 

20 the plurality of outlets in the valve body; 

wherein the sleeve is axially movable from a closed position, in which 

none of the outlets in the sleeve is aligned with an outlet in the 

/ 

body, to a plurality of valving positions including a first valving 

/ 

position in which the first outlet in the body is aligned with the 
corresponding outlet in the sleeve, a second valving position in 
which the second outlet in the body is aligned with the 

/■ 

corresponding outlet in' the sleeve, and a third valving position in 
which the third outleUn the body is aligned with the corresponding 
outlet in the sleeve; and 

/ 

30 wherein the apparatus further comprises a push tube slidably supported in the housing 
and having first and second ends, the first end connectable to the elongate conduit for 
axial movement therewith when the lock assembly is in the unlocked position, the second 
end sized and positioned to engage the sleeve of the valve to cause axial movement 
thereof to move^the^sleeve from the closed position to the plurality of valving positions. 

^^Claim 11 (Original). The apparatus of claim 10 wherein the apparatus 

further comprisesa^dump'^amber ad^ted'to^fec"eive~fluidrW'hei:ein the back-up plate is 



1---. = 



fofA^^'^iie&ed--^^ direction from the extefide^ position to the 



retracted position, wherein the plurality of outlets in the valve body includes^ 
outlet fluidly connected to the second chamber of the cylinder of the setting/pack-off 
assembly to drive the movement of the piston in the second direction, wherein the valve 
body includes a second inlet fluidly connected to the first chamber of the cylinder of>ihe 
setting/pack-off assembly, wherein the valve body includes a fifth outlet /fluidly 
connected to the dump chamber, wherein the sleeve of the valve compri^s a pass- 
through channel, and wherein the sleeve is movable to a fourth valving oosition in which 
the fourth outlet in the body is aligned with the corresponding oudet in the sleeve to 
direct pressurized fluid into the second chamber of the back-up plate cylinder and in 
which the pass-through channel in the sleeve connects the second inlet of the valve body 
with the fifth outlet to permit fluid in the first chamber 91 the back-up plate cylinder to 
escape to the dump chamber. 



Claim 12 (Original). The apparatus of claim 11 wherein the push tube 
defines a flow passage continuous with the^elongate conduit, wherein the push tube is 
sealingly slidable on the support stem in the housing, wherein the support stem defines a 
flow passage continuous with the flow passage of the push tube, wherein the flow 
passage of the support stem is fluidly connected to the cylinder of the perforating 
assembly so that the flow patja in the piercing member is continuous with the support 
stem. 

Claim 1^ (Original). The apparatus of claim 12 wherein the housing 
comprises a secgnd flow path inside the housing above the valve body, wherein the 
housing com^cises^h outlet connecting the second tlow path wiIlTlhe outsi3e^f*the 
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1ie usmg rwfe^eifli #^^^:^^ to fee open lotfte^econd 

5 flow path in the housing when the sleeve is in the closed position and to be s^ed by the 
support stem when the sleeve is in one of the plurality of valving positiefns, so that when 
the apparatus is connected to the elongate outlet and positioned ^ the tubular structure 
fluid can be passed through the elongate conduit, through >the push tube, through the 
opening in the push tube into the second flow path in tjie housing, through the outlet in 
10 the housing to the outside of the housing. 

Claim 14 (Currently Amended). / The apparatus of claim 1 wherein the 
perforating assembly comprises a cylinder,/ wherein the piercing member is slidably 
supported in the cylinder, wherein the perforating assembly further comprises a first 
^ fluid-driven piston in the cylinder fo/driving the movement of the piercing member, 
5 wherein the apparatus further comprises a pressurized fluid reservoir fluidly connected to 
the cylinder so that when the re^^oir is filled with pr e ssur e d pressurized fluid the fluid 
can drive the piston, and wherein the control assembly comprises a valve adapted to 
control the flow of pressurized fluid from the reservoir to the cylinder. 

Claim ly (Currently Amended). The apparatus of claim 14 wherein 
the piercing membeycomprises a base, wherein the piercing member is movable from the 
second position to a third position in which the base is extendable through the perforation 
made by the^i^ing member to occlude the perforation, wherein first piston comprises a 

5 recess, wherein the perforating assembly further comprises a second fluid-driven piston 
slidably receivable in the recess for driving movement of the piercing member from the 
second position to the third position, wherein the recess is fluidly connected to the 

^^pressurized fluid reservoir so that when the reservoir is filled with pr e ssur e d pressurized -. 
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fluid the fimS'cSrdrnr c - thc - movemcnt of the second piston, and wb egeiiL-tliejalve is 
10 ' adapted to control the flow of fluid from the reservoir to the recess. 

Claim 16 (Original). The apparatus of claim 15 wherein the housing 
comprises a support stem and wherein the valve comprises: 

a valve body having a tubular sidewall defining a kJngitudinal 
throughbore, wherein the sidewall comprises a first inlet fluidly 
connected to the pressurized fluid reservoir, and a plxirality of 
longitudinally spaced-apart outlets, one of th/plurality of outlets 
fluidly connected to the cylinder of the^perforating assembly to 
drive the movement of the first pisto^another one of the plurality 
of outlets fluidly connected to the cylinder of the perforating 
10 assembly to drive the movement^of the second piston; 

a sleeve sealingly slidable inside the throughbore of the valve body; 
wherein the sleeve comprises an^uter wall, an inner wall, an annular 
space therebetween, a'^uid inlet in the outer wall in fluid 
communication with the annular space, and a plurality of outlets in 
15 the outer wall in/^id communication with the annular space, each 

one of the plurality of outlets corresponding to a respective one of 
the plurdity Df outlets in the valve body; 
wherein the sleeve is axially movable from a closed position, in which 
non^of the outlets in the sleeve is aligned with an outlet in the 
20 /body, to a plurality of valving positions including one valving 

position iriwhich^an^outlet---in^the^bQdy^ is aligned with the 
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^ ' de^r^poBtel^^ fluidly coimecHhys reseivbu- 

to the first piston of the perforating assembly, and another valvint 
position in which another outlet in the l^bdy is aligned witii the 
25 corresponding outlet in the sleeve to fluidly connect the""^ reservoir 

to the second piston of the perforating assembly; and"^ 
wherein the apparatus further comprises a push tube slidably supported in the housing 
and having first and second ends, the second end sized and ^positioned to engage the 
sleeve of the valve to cause axial movement thereof 

Claim 17 (Original). The apparatus^f claim 16 wherein the push tube 
defines a flow passage, wherein the push tube is sealingly slidable on the support stem of 
the housing, wherein the support stem defines^flow passage continuous with the flow 
passage of the push tube, wherein the^ow passage of the support stem is fluidly 
connected to the cylinder of the perforating assembly so that the flow path in the piercing 
member is continuous with the si^pprt stem. 

Claim 18 (Currently Amended). The apparatus of claim 17 wherein 
the housing comprises a second flow path inside the housing above the valve body, 
wherein the housing comprises an outlet connecting the second flow path with the outside 
of the housing, wherein the push tube includes an opening positioned to be open to the 
second flow path in the housing when the sleeve is in the closed position and to be sealed 
by the support^tem when the sleeve is in one of the plurality of valving positions, so that 
when the^apparatus is positioned in the tubular structure and the sleeve is in the closed 
position, fluid can be passed through the push tube, out the opening in the push tube into 

/ — ^ 

the seconjJJlowpamin the housing, through the outlet in the housing to the outside of the 

- 10- 





housing; arid sdlKarwheirlhiErstee\^ valving positions, fluid can be 

passed through the push tube, into the support stem through the perforating assembl^^ and 
through the piercing member. 

Claim 19 (Currently Amended). The apparatus of claim / furth e r 
comprising: w herein the seal assembly comprises a setting/pack-off assembly adapted to 
secure the apparatus at the selected position in the tubular structure, tl^e setting/pack-off 
assembly comprising: 

a back-up plate sized to engage the tubular structure and movable in a first 
direction from a retracted position in which the back-up plate does 
not engage the tubular structure^© an extended position in which 
the back-up plate engages the tubular structure; 
a cylinder supported in the housing/ 

/ 

10 a fluid-driven piston sealingly^lidable within the cylinder and dividing the 

cylinder into a first chamber and a second chamber; 
a stem extending between the back-up plate and the piston; and 
and wherein the apparatus further comprises a pressurized fluid reservoir fluidly 
connected to the cylinder so tha/when the reservoir is filled with pr e ssur e d pressurized 
1 5 fluid the fluid can drive the piston; and 

wherein the control assraibly comprises a valve adapted to control the flow of 



/., 



pressurized fluid from the reservoir to the cyUnder, wherein the first chamber of the 
cylinder is fluidly connected to the pressurized fluid reservoir to push the piston in the 
first directior/when the reservoir contains pressurized fluid, and wherein the valve 
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cci^ols; Ifl&l flow ^S%i4^ from ifielB^^ri^^ 
assembly. 




Claim 20 (Original). The apparatus of claim 19 wherein the^ apparatus 
further comprises a dump chamber adapted to receive fluid, wherein the b^k-up plate is 
further defined as movable in a second direction from the extended position to the 
retracted position, wherein the second chamber of the cylinder is fluidly connected to the 
pressurized fluid reservoir to push the piston in the second dkection when the reservoir 

contains pressurized fluid, wherein the first chamber of the cylinder is fluidly connected 

/ 

to the dump chamber, wherein the valve controls flow of|liiid into the second chamber of 
the back-up plate cylinder to push the piston in the second direction and permits fluid in 

the first chamber of the back-up plate cylinder to escape to the dump chamber in response 

/' 

10 to movement of the piston in the second direction. 

/' 

/ 

/ 

Claim 21 (Original). The apparatus of claim 1 wherein perforating 
assembly is fluid driven, wherein the apparatus further comprises a pressurized fluid 

reservoir, and wherein the control assembly comprises a valve for controlling fluid flow 

/ 

from the reservoir to the perforatin^g assembly, the valve comprising: 
5 a valve body/ having a tubular sidewall defining a longitudinal 

/ 

throughbore, wherein the sidewall comprises an inlet fluidly 

/ 

connected to the pressurized fluid reservoir and an outlet fluidly 
Connected to the perforating assembly; 
a sleeve sealingly slidable along the inside of the throughbore of the valve 
10 ^ body; 



-12- 



0 




^wherein the Vfeeve CQthprises an outer wall, an iimer wall, an annular 



space therebetween, a fluid inlet in the outer wall in fluid 
communication with the annular space, and an outlet in th^^ outer 
wall in fluid communication with the annular space; 
15 wherein the sleeve is axially movable from a closed position^ in which the 

outlet in the sleeve is not aligned with the outlet4n the body, to a 
valving position in which the outlet in the body is aligned with the 
outlet in the sleeve; and 
wherein the apparatus further comprises a push tube slidably supported in the housing 
1^20 and having first and second ends, the second end sized .and positioned to engage the 
sleeve of the valve to cause axial movement thereof to ,move the sleeve from the closed 
position to the valving position. 



10 



Claim 22 (Currently Amended). / A perforating system for perforating 
the casing in a subterranean well, the system comprising: 

a rotatable and axially movable elongate conduit sized to be received in 

/ 

the casing, the conduit having an end extendable into the casing; 
a perforating apparatus^the apparatus comprising: 

a housing having a first end defining an inlet, the first end being 



/ 



connectable to the end of the conduit so that the conduit is 
c<^tinuous with the inlet of the housing, wherein the 
housing defines an operating fluid flow path beginning with 



/ ^^the inlet; 
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:adi^^H--fee4iQusingJieingjiii m^ at a select ed position in the 
tubular structure casing ; 

a perforating assembly in the housing, the perforating assembly 
comprising a piercing member supported for movement 
from a first position within the housing to a second position 
in which a portion of the piercin/ member is extendable 
beyond the housing to perforate the well casing, wherein 



the piercing member comprises a fluid flow path; 
wherein the perforating assembly defines a fluid flow path 
continuous with the operating fluid flow path through the 
housing and the flui(/flow path in the piercing member so 
that when the piercing member is in the second position a 
continuous flow path is formed between the conduit and the 

/ 

portion of^the piercing member that this is extendable 
through^the well casing; and 
a seal assembly comprising an elastic seal adapted to provide a seal 
between the inside of the casing outside the apparatus and 
/the fluid flow paths in the housing, the piercing member 
and the perforating assembly of the apparatus: and 
a'^ control assembly adapted to control movement of the piercing 
member. 



/Claim 23 (Currently Amended). The system of claim 22 wherein the 

- I 

perforating"^ apparatusfiiijhei^comprises.a-releasable-lock-assei^^ operable by rotation 
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of the elongate conduit between a locked^ position^ in which the elongateynduit is fixed 
relative to the housing, and an unlocked position, in which the elongate conduit is axially 
movable relative to the housing. 



Claim 24 (Original). The system of claim 22 further comprising a friction 
member on the housing sized to frictionally engage the well ^casing as the apparatus is 
pushed therethrough. 

/ 

Claim 25 (Original). The system of /claim 24 wherein the friction 

member is a bow-spring centralizer. / 

/ 

f 

I 

Claim 26 (Currently Amended). The system of claim 23 wherein the 



perforating assembly comprises a cylinder, ^wherein the piercing member is slidably 

/ 

supported in the cylinder, wherein the perforating assembly further comprises a first 



/ 
/ 



fluid-driven piston in the cylinder for diriving the movement of the piercing member, 
wherein the apparatus further comprises a pressurized fluid reservoir fluidly connected to 



the cylinder so that when the resei;yoir is filled with pr e ssur e d pressurized fluid the fluid 
can drive the piston, and wherein the control assembly comprises a valve adapted to 
control the flow of pressurized fluid from the reservoir to the cylinder. 



Claim 27/(Currently Amended). The system of claim 26 wherein the 
p e rforating apparatus furth e r seal assemblv comprises a setting/pack-off assembly 
adapted to secure the apparatus at the selected position in the well casing, the 



setting/pack-gfJ^aSsembly comprising: 

a back-up plate sized to engage the well casing and^o^^le in a first 
direction from a retracted position in which the back-up plate 
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back-up plate engages the well casing; 
a cylinder supported in the housing; 

a fluid-driven piston sealingly slidable within the/<5ylinder and dividing the 

cylinder into a first chamber and a secdnd chamber; 
a stem extending between the back-up plate and piston and; 
wherein the first chamber of the cyHnder is fluidly connected to the 
pressurized fluid reservoir t/push the piston in the first direction 
when the reservoir contains pressurized fluid; and 
wherein the valve controls the flow of fluid from the fluid reservoir to the cylinder of the 
setting/pack-off assembly. 

Claim 28 (Original). ^The system of claim 27 wherein the housing of the 
perforating apparatus is cylindrical defining a side wall, wherein the piercing member 
extends radially through the side wall, wherein the back-up plate extends radially from 
the side wall of the housing and is positioned to move opposingly to the piercing 
member. 

Claim29 (Currently Amended). The system of claim 27 wherein the 
piercing member comprises a base and is movable from the second position to a third 
position in whicn the base is extendable through the perforation in the well casing to 
occlude the perforation, wherein first piston of the perforating assembly comprises a 
recess, wherein the perforating assembly further comprises a second fluid-driven piston 
slidably receivable in the recess for driving movement of the piercing member from the 
second p osition to th e^third-position7^wh'erein"^the"~recess- iS'-fluidly-^conn^Jted to the 



16 



fluid the fluid can drive the movement of the second piston, and wherein t^e valve is 
adapted to control the flow of fluid from the reservoir to the recess. 

Claim 30 (Currently Amended). The system of claip( 29 wherein the 
valve comprises: 

a valve body having a tubular sidewall ^efming a longitudinal 
throughbore, wherein the sidewall comprises a first inlet fluidly 
connected to the pressurized fluid^reservoir, and a plurality of 
longitudinally spaced-apart outlets, a first one of the plurality of 
outlets fluidly connected to thcyfirst chamber of the cyUnder of the 
setting/pack-off assembly to drive the piston in the first direction, a 
second one of the plurality of outlets fluidly connected to the 
cylinder of the perforating assembly to drive the movement of the 
first piston, a third on^of the plurality of outlets fluidly connected 
to the cylinder oftiie perforating assembly to drive the movement 
of the second piston; 

a sleeve sealingly sli^ble along ef the inside of the throughbore of the 
valve body/ 

wherein the sleeve comprises an outer wall, an inner wall, an annular 
space/ therebetween, a fluid inlet in the outer wall in fluid 
communication with the annular space, and a plurality of outlets in 
tttlrthiid-commuaieatien-Avi^^ space, each 



- 17- 






W^luri^oT outlets in " ~ 

. ■ • . . .. .r. ' •:■ '■■^''^h-^-^. ■ ^- ^,•- 
whefem the .s^eiie\% is axiaiiy rffiyabfe feom. 'a 

^ none pf the outlets in the sleeve is .aligned Avith an outlet i%the 

body, to a plurality of valymg positions- including a firist valving - v 

position in which the first outlet in the^body is aligned with the 

corresponding outlet in thi sleevef a second valving pdsition in 

which the second outlet in/^c body is aligned with the 

corresponding outlet in the^sleeve, and a third valving position in 

which the third outlet in^the body is aligned with the corresponding 

outlet in the sleeve; and 



./ 



wherein the perforating apparatus furthei/comprises a push tube slidably supported in the 



housing and having first and second ends, the first end connectable to the elongate 



conduit for axial movement there\^jith when the lock assembly is in the unlocked position, 

/ 

the second end sized and positioned to engage the sleeve of the valve to cause axial 
35 movement thereof to move the sleeve fi-om the closed position to the plurality of valving 
positions. 



Claim 31 (Original). The system of claim 30 wherein the perforating 



/ 



apparatus further comprises a dump chamber adapted to receive fluid, wherein the back- 
up plate is furth^ defined as movable in a second direction fi-om the extended position to 
the retracted position, wherein the plurality of outlets in the valve body includes a fourth 
outlet fluidly connected to the second chamber of the cylinder of the setting/pack-off 



^spmbly^to drive the movement^ofthe'piston-injhe^s econd direction, whe rein the valve 
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hnHy inrJii d^a sftmnH inlftt fluidly connected to the first chamber of the cylinder of the 




setting/pack-off assembly, wherein the valve body includes a fifth outlet fluidly 
connected to the dump chamber, wherein the sleeve of the valve comprises a pass 
10 through channel, and wherein the sleeve is movable to a fourth valving position irywhich 
the fourth outlet in the body is aligned with the corresponding outlet in the-^leeve to 
direct pressurized fluid into the second chamber of the back-up plate cylinder and in 
which the pass-through channel in the sleeve connects the second inlet of the valve body 
with the fifth outlet to permit fluid in the first chamber of the back-up plate cylinder to 
1 5 escape to the dump chamber. ^/^ 

Claim 32 (Original). The system of claim 3 1 wherein the housing 
comprises a support stem fixed relative to the housingand receivable inside the sleeve of 

/ 

the valve sleeve, wherein the push tube defines a flow passage continuous with the 
elongate conduit, wherein the push tube is sealingly slidable on the support stem, wherein 
the support stem defines a flow passage'^ontinuous with the flow passage of the push 
tube, wherein the flow passage of the-^^port stem is fluidly connected to the cylinder of 

the perforating assembly so that the flow path in the piercing member is continuous with 

/ 

the support stem. 

Claim 33^0riginal). The system of claim 32 wherein the housing 
comprises a second^'^w path inside the housing above the valve body, wherein the 
housing con^ses an outlet connecting the second flow path with the outside of the 

housing, wherein the push tube includes an opening positioned to be open to the second 

/ 

flow path in the housing when the sleeve is in the closed position and to be sealed by the 

/ ^ 

si^ppqrtstea-whetrthe sleeve is in one of the plurality of valving positions, soTBirwh6n 
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'tli'era]^paraiiiR in the tubular stnicttar e' ^' " \ 



fluid can be passed through the elongate conduit, through the push tube, through the 
opening in the push tube into the second flow path in the housing, through th/outlet in 
10 the housing to the outside of the housing. 



Claim 34 (Currently Amended). The system of claim 22 wherein the 

/ 

perforating assembly comprises a cylinder, wherein the piercing member is slidably 
supported in the cylinder, wherein the perforating assembly further comprises a first 
fluid-driven piston in the cylinder for driving the movement of the piercing member, 
wherein the perforating apparatus further comprise^/a^pressuri fluid reservoir fluidly 
connected to the cylinder so that when the reseryoir is filled with pr e ssur e d pressurized 
fluid the fluid can drive the piston, and wherein the control assembly comprises a valve 
adapted to control the flow of pressurized fluid from the reservoir to the cylinder. 



Claim 35 (Currently Amended). The system of claim 34 wherein the 
piercing member comprises a base,/wherein the piercing member is movable from the 
second position to a third position^ which the base is extendable through the perforation 
to occlude the perforation, /wherein first piston comprises a recess, wherein the 
5 perforating assembly fiirthercomprises a second fluid-driven piston slidably receivable in 
the recess for driving movement of the piercing member from the second position to the 

/ 

third position, wherein the recess is fluidly connected to the pressurized fluid reservoir so 
that when the reservoir is filled with pr e ssured pressurized fluid the fluid can drive the 

movement of/^he second piston, and wherein the valve is adapted to control the flow of 

/ 

10 fluid from the reservoir to the recess. 
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pnses: 



Glaim 36 (Original). Tfie~sysleincr— of^claim— tlie^^alve 



a valve body having a tubular sidewall defining a^ongitudinal 
throughbore, wherein the sidewall comprises a first inlet fluidly 
connected to the pressurized fluid reservoir,^^d a plurality of 
longitudinally spaced-apart outlets, one of ^e plurality of outlets 
fluidly connected to the cylinder of the perforating assembly to 
drive the movement of the first piston, another one of the plurality 
of outlets fluidly connected to the/cylinder of the perforating 
assembly to drive the movement of/the second piston; 

a sleeve sealingly slidable inside the throughbore of the valve body; 

wherein the sleeve comprises an^uter wall, an inner wall, an annular 
space therebetween, a fluid inlet in the outer wall in fluid 
communication with the^nnular space, and a plurality of outlets in 
the outer wall in fluid communication with the annular space, each 
one of the plurality of outlets corresponding to a respective one of 
the plurality o^outlets in the valve body; 

wherein the sleev^is axially movable from a closed position, in which 
none of the outlets in the sleeve is aligned with an outlet in the 
body^to a plurality of valving positions including one valving 
position in which an outlet in the body is aligned with the 
corresponding outlet in the sleeve to fluidly connect the reservoir 
/^te-tKTf&st piston of the perforating assemblyrand*-another--valving-^ 
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>43cfei tign in which a nother outlet in the body is aligned with the 



corresponding outlet in the sleeve to fluidly connect the reservoiry 
to the second piston of the perforating assembly; and 
wherein the perforating apparatus further comprises a push tube slidably supported in the 
housing and having first and second ends, the second end sized and positioned to engage 

the sleeve of the valve to cause axial movement thereof. / 

/ 

Claim 37 (Original). The system of claim 36 wherein apparatus further 
comprises a support stem fixed relative to the housing, whereifa the push tube defines a 
flow passage, wherein the push tube is sealingly slidable on^the support stem, wherein the 

/ 

support stem defines a flow passage continuous with tKe flow passage of the push tube, 

wherein the flow passage of the support stem is fluidly connected to the cylinder of the 

/ 

perforating assembly so that the flow path in the piercing member is continuous with the 

/' 

support stem. 

/ 

/ 

Claim 38 (Currently Amended). The system of claim 37 wherein the 
housing comprises a second flow path inside the housing above the valve body, wherein 



the housing comprises an outlet connecting the second flow path with the outside of the 

/ 

housing, wherein the push/ tube includes an opening positioned to be open to the second 



5 flow path in the housmg when the sleeve is in the closed position and to be sealed by the 

support stem when/the sleeve is in one of the plurality of valving positions, so that when 

/ 

the apparatus is'^positioned in the well casing and the sleeve is in the closed position, fluid 
can be passed through the push tube, out the opening in the push tube into the second 
flow path in the housing, through the outlet in the housing to the outside of the housing 
10 and^p through the elongate.conduitT-and-so4hat-when the-sleeve„isj^^ of the valving 
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pdSfe fons. fliiid can be T)asse4thrQii gh the push tube, into the stem through the perforating 
assembly and through the piercing member through the perforation in the well casing. 

/ 

Claim 39 (Currently Amended). The system of claim 22 wherein the 
perforating apparatus furth e r compris e s: seal assembly comprises a setting/pack-off 

/ 

assembly adapted to secure the apparatus at the selected position in the well casing, the 

setting/pack-off assembly comprising: 

a back-up plate sized to engage the well casing and movable in a 
first direction from a retracted position in which the back- 
up plate does not engage the well casing to an extended 
position in which the back-up plate engages the well 
casing; 

a cylinder supported in the housing; 
a fluid-driven piston sealingly slidable within the cylinder and 
dividing the cylinder into a first chamber and a second 

chamber; / 

/ 

a stem extending between the back-up plate and the piston; and 

/* 

wherein the perforating apparatus further comprises a pressurized fluid reservoir fluidly 

/■ 

connected to the cylinder so that/when the reservoir is filled with pr e ssured pressurized 

/ 

fluid the fluid can drive the piston; and 

/' 

wherein the control assembly comprises a valve adapted to control the flow of 
pressurized fluid froiri'^the reservoir to the cylinder, wherein the first chamber of the 
cylinder is fluid^connected to the pressurized fluid reservoir to push the piston in the 

first direction /when-the^reservoir'~cSntains pressurized^fluid^and— wherein^-the^valve 
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Claim 40 (Original). The system of claim 39 wherein th^perforating 



apparatus further comprises a dump chamber adapted to receive fluid, wherein the back- 
up plate is further defined as movable in a second direction fi"om the emended position to 
the retracted position, wherein the second chamber of the cylinder is fluidly connected to 
5 the pressurized fluid reservoir to push the piston in the secpnd direction when the 
reservoir contains pressurized fluid, wherein the first chamhi^ of the cylinder is fluidly 
connected to the dump chamber, wherein the valve controls flow of fluid into the second 
chamber of the back-up plate cylinder to push the pufton in the second direction and 
permits fluid in the first chamber of the back-up p^te cylinder to escape to the dump 
10 chamber in response to movement of the piston in^e second direction. 

Claim 41 (Original). The sys^m of claim 22 wherein perforating 
assembly is fluid driven, wherein the ^perforating apparatus further comprises a 
pressurized fluid reservoir, and wherejn the control assembly comprises a valve for 
controlling fluid flow from the reservoir to the perforating assembly, the valve 
5 comprising: / 

a valve body having a tubular sidewall defining a longitudinal 
throughbore, wherein the sidewall comprises an inlet fluidly 
connected to the pressurized fluid reservoir and an outlet fluidly 
/ connected to the perforating assembly; 
10 sl^eve ::seafaigly shdable inside the throughbore of the valve Dody; ' ~ 
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^^^^^^^j^j^l^ whirem'^lJ^^ an outer wall, fn inner wall, an annular 

/ space therebetween, a fluid inlet in the outer wall in^Huit 

communication with the annular space, and an outlet in the outer 
wall in fluid communication with the annular space; 
15 wherein the sleeve is axially movable from a closed position, in wWifh the 

outlet in the sleeve is not aligned with the outlet in the/oody, to a 
valving position in which the outlet in the body is ^gned with the 
outlet in the sleeve; and 
wherein the perforating apparatus further comprises a push tube slidably supported in the 
0 housing and having first and second ends, the second end sized/and positioned to engage 
the sleeve of the valve to cause axial movement thereof Jo move the sleeve from the 
closed position to the valving position. 



Claims 42-47 (Withdrawn) 



10 



Claim 48 (Original). An apparatus for perforating a tubular structure, the 
apparatus comprising: 

a housing having an inlet/knd an outlet; 
a fluid-driven piercing member supported for movement from a first 
position witiiin the housing to a second position in which a portion 
of the piecing member is extendable through the tubular structure, 
whepun the piercing member comprises a fluid flow path; 
wherein the housing defines an operating fluid flow path beginning with 
the inlet and connectable alternately with the fluid flow path in the 
piercing member and the outlet of the housing; 
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R^I^RsTTTtPT^^ ffiSfirv^^^ fly idlv connected to the flui d driven piercing 
member; 

a first valve adapted to control flow of fluid between the high pressure 
fluid reservoir and the piercing member to drive the movement of 
the piercing member from the first position to the sec^d position; 
and 

a second valve adapted to control flow of fluid betwe^i the operating flow 
path in the housing and to either of the ^ow path in the piercing 
member and the outlet of the housinj 



Claim 49 (Original). The apparatus of^ claim 48 wherein the inlet of the 
apparatus is connectable to an elongate conduit extendable through the tubular structure 
and wherein the first valve is operable by y^ial movement of the conduit when it is 
connected to the apparatus. 

Claim 50 (Original), /the apparatus of claim 49 wherein the second valve 
is operable by axial movement o^he conduit when it is connected to the apparatus. 



Claim 51 (Currently Amended). The apparatus of claim 48 wherein 
the inlet of the apparams is connectable to an elongate conduit extendable through the 
tubular structure and wherein the apparatus further comprises a releasable lock assembly 
operable by rotation of the elongate conduit between a locked^ position^ in which the 
elongate^nduit is fixed relative to the housing, and an unlocked position, in which the 
eloii^te conduit is nyia llymffl^ f ^hlp rclativp tn thr lin ii si i i T^ ' 
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Claim 52 (Original}?" I he appai atus uf tlittffl-§4-A5digrein the first valve is 
operable by axial movement of the conduit when it is connected to the apparatus. 

Claim 53 (Original). The apparatus of claim 51 wherein the second valve 
is operable by axial movement of the conduit when it is connected to the apparatus. 

Claim 54 (Currently Amended). The apparatus of c/aim 53 wherein 
the first valve comprises: 

a valve body having a tubular sidewall denning a longitudinal 
throughbore, wherein the sidewall comj^ses a first inlet fluidly 
connected to the pressurized fluid res^oir, and an outlet fluidly 
connected to the piercing member; 
a stem supported non-movingly and longitudinally within the throughbore 
of the valve body; 

a sleeve sealingly slidable along/the outside of the stem and inside the 

throughbore of the valv)/ body; 
wherein the sleeve compri^s an outer wall, an inner wall, an annular 
space therebetween, a fluid inlet in the outer wall in fluid 
communication with the annular space, and an outlet in the outer 
wall in fluig communication with the annular space; 
wherein the slee<^e is axially movable from a closed position, in which the 
outlet/in the sleeve is not aligned with the outlet in the body, to a 
va}ving position in which the outlet in the body is aligned with the 
in the sleeve, and 
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tKe apparltus fiirther comprises a push tube slidably supported in the housing 
20 and having first and second ends, the first end connectable tolt^€ elongate conduit for 
axial movement therewith when the lock assembly is in the unlocked position, the second 
end sized and positioned to engage the sleeve of the valve to ytause axial movement 
thereof to move the sleeve from the closed position to the valving position. 

Claim 55 (Original). The apparatus of claim 54 wherein the housing 
comprises a second flow path inside the housing above th/ valve body, wherein the outlet 
in the housing connects the second flow path with the outside of the housing, wherein the 
second valve comprises an opening in the push tube/positioned to be open to the second 
flow path in the housing when the sleeve is in theyclosed position and to be sealed by the 
stem when the sleeve is in the valving position/ so that when the apparatus is connected 
to the elongate outlet and positioned in the tiAular structure fluid can be passed through 
the elongate conduit alternately out the ou^et in the housing to the outside of the housing 
when the sleeve is in the closed portion or through the piercing member out the 
10 perforation when the sleeve is in the ^alving position. 

Claim 56 (Currently Amended). An apparatus for perforating a 
tubular structure, the apparatu/comprising: 
a housing; 

a piercing member supported in the housing for movement from a first 
position within the housing to a second position in which a portion 
of the piercing member is extendable through the tubular structure; 
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a fluid driven setting/pack-off assembly adapted to secure the apparatus 
temporarily at a selected positiW-m-^h^-Jiibular structure, the 
setting/pack-off assembly comprising: 
a back-up plate sized to engage the tubular structure and^ movable 
in a first direction fi-om a retracted position m which the 
back-up plate does not engage the tubular /structure to an 
extended position in which the back-ug/plate engages the 
tubular structure, and in a secoryl' direction from the 
extended position to the retracted/position; and 
an elastic seal opposite the back-up plate and surrounding the 
piercing member when /ft is in the second position, the 
elastic seal adapted to provide a seal between the inside of 
the tubular strucftfre outside the apparatus and the piercing 
member: 

a pressurized fluid resjgJrvoir fluidly connected to the setting/pack-off 
assembly; i 

a valve adapted to control the flow of fluid from the fluid reservoir to the 
settina7pack-off assembly. 



Claim 57/(Original). The apparatus of claim 56 wherein the setting/pack- 
off assembly fiirthencomprises: 

ajdylinder supported in the housing; 

a fluid-driven piston sealingly slidable within the cylinder and dividing the 
cylinder into a first chamber and a second chamber; 
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^ — fl-gt em PYtgT ^f^jjpg l^^ tween the back- up plate and the piston; and 
wherein the apparatus further comprises a dun!p chamber adapted to receive fluid, 
wherein the first chamber of the cylinderycff the setting/pack-off assembly is fluidly 
connected to the pressurized fluid reservoir to drive movement of the back-up plate in the 
first direction, wherein the secqpfd chamber of the cylinder of the setting/pack-off 
assembly is fluidly connected^ the pressurized fluid reservoir to drive movement of the 
back-up plate in the ^^ond direction, and wherein the second chamber is fluidly 
connected to the dimip chamber to receive fluid in response to movement of the back-up 
plate in tWsecond direction, wherein the valve controls flow of fluid from the 
pressyifeed fluid reservoir to the first and second chambers and from the second chamber 
5er7 



Claim 58 (New). The /apparatus of claim 1 wherein the elastic seal 
comprises a packer on the apparatus/adapted to form a seal around the piercing member 
and between the apparatus aji^/ne inside of the tubular structure when the piercing 
member is in the second pc/sitic 



Claim 59 Offew). The perforating system of claim 22 wherein the elastic 
seal comprises a paclyfr on the perforating apparatus adapted to form a seal aroimd the 
piercing member a^d between the apparatus and the inside of the casing when the 
piercing members in the second position. 
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